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CONGENITAL HEART DISEASE IN ADULT JAPANESE
BRABEXRALCHEG I RRARMLES

INTRODUCTION

In the literature on the rapidly changing natural
history of congenital heart disease (CHD) there are
few adequately large, representative surveys, and
almost none in adults.! CHD in adults is more
common than is supposed, and is frequently
erroneously classified as rheumatic heart disease
(RHD). Bertter information is needed on the preva-
lence and character of CHD in representative
samples of the population, for there remain
unanswered important questions as to the sponta-
neous cure of certain defects, and the urgency of
surgery for the correction of less severe defects.
At ABCC in Hiroshima and Nagasaki, an intensive
medical screening program,? utilizing a biennial
routine examination, makes available a representa-
tive sample of the adult population for systematic
surveys to determine the prevalence of disease and
its relation to jonizing radiation. Since 1965, a
large-scale survey of cardiovascular disease3 has
enhanced the opportunity for meaningful specialized
work in this area. The present study was under-
taken in response to this opportunity, with the
specific goal of determining the prevalence of CHD
in the adult Japanese population, identifying any
associated socioeconomic and genetic factors, and
providing clinical and laboratory observations
descriptive of representative patients, as contrasted
with those seen only in hospitals. The survey of
CHD was greatly facilitated by the simultaneous
conduct of a parallel survey of RHD. 4

METHOD

The Sample The ABCC-JNIH Adult Health Study
sample consists of 20,000 subjects alive 1 October
1950, of whom 15,000 were atomic bomb survivors
and 5000 were not in the city at the time of the
bomb (ATB); the latter were matched with the
survivors by age, sex, and city of residence in
1950. Probability sampling methods were used in
drawing the original sample in 1958.5 Examina-
tions were begun in July 1958, and during the
present survey (10 November 1966 - 2 June 1967 in
Hiroshima, 1 March 1967 - 2 June 1967 in Nagasaki)
were in their fifth cycle. Of 17,200 subjects alive
on 1 January 1967, over 15,000 had been examined

##
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ERELCHEL(CHD) 0BA P RREIIEDbLY D22 H 3
DHFBRTH 55, THIZHET 2 e, Hoks v,
REMEVZ2LDFEFIZOEL, FRBAR TR
LALDIIFIELAER V.Y KAIZEIT2CHD IX, —i%
KEBALNTVEENLEL, LIFLIE 9w FHOE
B(RHD) M shTva. baMoERETBLIL
SNZBEREROME, b0 EdEVERTLVLET
HHFBILHT 2 BB BEFMosEtomEs & T8
LR RBEROEEZTHELH, b5 ADOKAICHT
5, (REMFEAIZOVTOCHD O FHE & HEIZMT 3,
LINEHELEMEGIZLIE, sbHTEELZLTH
. BB UEBOABCCIIREH 2HE 12 1 HoEE
THRLBETEIMNEEFNAFTE 7979452 HFLT
WAA,E IhEEUTHRAEAO RN EERD B
BB 2 TR WS L OBIE % RHEM 126
KT BIEATES. L965ELFET bl T 2 kB
GOMMEELMEES X, Z05HTOERST, 1o
HHEZMREZ2TL2ILOTELAHRERHML T & -,
SEOREL, COBRSEMALTITE-2bDThH 3
A, TOEERMNEEME, ODFARALEHADPOCHD O H
MR AW, HERENS X UMENET o M
HEfERTAZL, 25RO OEEEHNT
Lok, REMABZFIOVCTOBEERLCHRENR 2
AFTA2Z¢TH5. ZOCHDHE L, RHD#E &
R ZHEITL TG -7, FOEBIBIEEIZAES
Th-r.
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BA  ABCC — FFAlc A G E A AL, 19504£108 1 H
HIEIZEFL TWAE0,000A»6%0, 2054 15, 000 A
PHBETHD, 5000 AL EIRIECHNIIARENOETH
% MRHEIE, 195061 8514 2 BT & i - MRk
AHBREE BT ALY ICBIENTVA, 1958812174 -
EEAOM©L I, MEREAERCk o205 KEEIE19584F
THIZH SN, SEOMAEBMIE (K5 TIE19665E11H
100 —1967F 6 A2 H, EWTIZ1967THEIH 1 H—19674
6R28), ZOESBEBMICHE YL A, 1997E1H1H
WEATFL TV ABEESRELT, 200003 5, 15,000 A



at least once, and about 15,000 were still living
within the areas served by ABCC clinics. The
participation rate among those within reach of the
clinics has been about 85% in both cities in each
examination cycle. Among the 2800 deaths in the
sample prior to 1967, about 650 have been studied
postmortem at ABCC, and since 1961 the autopsy
rate has been over 45%. Subjects flow through the
clinics in 24 randomly chosen schedule-groups to
guarantee representative sampling, even for short-
term studies, and visits are made to the home or
hospital for those too ill to attend the clinics.

It would be surprising if all individuals with CHD
survived the atomic bombs as well as those with
CHD elsewhere in Japan, bur the Adult Health
Study sample includes not only the 5000 indivi-
duals who were not in the city ATB, but also 5000
who were 3000-4000 m from the hypocenter where
mortality was only 1%-2% and there was no measura-
ble amount of radiation. Since 1950 there have been
only six deaths in this sample attributed to CHD,
distributed as follows among the several atomic
bomb exposure groups: two within 2000 m, two
beyond 3000 m, and two not in the city ATB. The
28 definite cases identified in this survey (vide
infra) are distributed quite like the rest of the
sample in this regard (Table 1). Thus, there seems
lictle reason to doubt the representativeness of the
Adult Health Study sample as a sample of the
general Japanese population as far as CHD is
concerned.

DLEALHC LY 1EE2ZBLTHD, #15,000A 578
EHLE 22 ABCCOMBKENIZEHEL T WA, &5
IRz 14 2 M N O R E 02 BRI, Wle b
HBS% TH 5. 1967THEFTOITEWBOAD I 5, &
630 A A" ABCC THI M & 2T H 0, 1961 4 L) 3% o & 1
RIASRLLETH 5. HHMOBENEASTL, LB
GRAOBDESMEEIITES L 12, HEEH BESM

CAUDEBBETERIIFZITRBRELTVS, £/, B
EORBTELVBECHLCE, FELEESSAT
REETE

R HEE 25175 CHD-RE O WME O ETFES 5, EOD
O HAEZROCHD BE LRIU Chd L3 EL S AL L.
LA, mARERERERE AL, BIRREEICHEMNIZO A -
725000 A DIE A1z, #HRLotb A 5 3000—4000m 1213 7= 5000 A
LEEATED, ZOBEMETIE, METE31EX 0K
Pt {, BEREHTLII1%— 2%+ E 8 H o
2. 1950 LI, s ARERMERATROCHD 2L 35
L6 FIDAET, ZOHBHNIBIEIRDEENTH
2000m LI 2 &, 3000m LU 2 &, EUREEHHNIZOL A2 -
2O 2B, FEETHAIER SN B OMEE % 280
(TERZM) OWEBERM YT, BAREEOSHIEMLT
5(%1). LAd-T, CHD IzM+ 3[R0 Tl3, —#%
HAEALEHOEAL L TORARERAEEAD K &4
BEIBHEBIELALZVERRNS,

TABLE 1 OBSERVED AND EXPECTED DEFINITE CONGENITAL HEART DISEASE
IN ADULT HEALTH STUDY SAMPLE, BY EXPOSURE STATUS

#l MAREFRESREICHT2BMEET ERELEREED
BB L Mo o HRE S

Exposure Status Observed Expected
HIRE 5 A i #
Not in the city ATB FREEHFMNIZV LA -2 HK 6 7.0
<1399 m 8 79
1400-1999 9 6.1
3000+ 5 7.0
Total it 28 28.0

Ascertainment All prior clinical, autopsy, and
death certificate information for the sample was
reviewed, and living subjects with any suspicion
of CHD or RHD were recalled for special examina-
tion or seen at home or in hospital. Among 151
living subjects with prior diagnoses of CHD or
significant murmurs, 130 were examined, 3 had

IBM 01919-2 Table 3-0, 3-]

EMIOESEE M AREFEE Ao LI o BERR, %
BT R b & PFEC BT O B & T HE LA, CHD
#7:1%, RHDOEEWwWEEL, BiELs, £HEPOEHIZ-
WTIEERE LD THANRELZ T2 », FEX A 1HE
AL TRELTa-7 LOZETCHD L

Ehifl, 23VEERBLHTFTOSALGT, BE



TABLE 2 ASCERTAINMENT OF CONGENITAL HEART DISEASE CASES BY SOURCE
AND SURVIVAL STATUS ON 1 JANUARY 1967

#2 HRMECHERBBEOLALI967HE 1 H 1 BRED LEFER

Certainty of Diagnosis Not CHD
B o IE S KL LI
Source
A Situs
Total  Definitet Probable Inversus  Examined: ;:f;’g
it A5 T 2 [EqE g e Only B 3
o L8O
7 &
ALL SOURCES OF PRIOR DIAGNOSIS
LUAT OB I D % M 242 27 4 3 156 52
DECEASED 1 J ANUARY 1967
1967 1 A 1 BREFET
Autopsy dx #IH% 2 2 - - - -
Death certificate dx FEL E2HF 5 25 liF 6 - 2 . - 4
Clinical dx, AHS CHD 5 z 2 = 3 -
BREE A2 0T, o AGEHEE RHD 26 = _ . 8 18
Significant murmurs & % LM% 2 - " - 1 1
Total subjects* & it 36 2 2 = 11 21
LIVING 1 JANUARY 1967
19674 | A | HBAE%ETF
Clinical dx, AHS CHD 80 23 2 3 33 19
BNARIENE, WAREME oo 1 i . . o8 12
Significant murmurs & & LM 71 1 - - 69 1
Total subjects* & it 206 25 2 3 145 31
NOT PREVIOUSLY INDEXED
LBCREOBH St b o & 1 L g . - -
Total living 1 January | B | EHEEEFSOEDSEH 207 26 2 3 145 31
*Some sources overlap and frequency may add to more than shown.
HFEFOWLMoMEZBERF $540, AROGHIHORMITEATUILDEN L RE S5,
T See Table 4 for living cases (deceased MF_G MF ).
Lo # e R hco s (G E 2 f o MEI )
fReexamination in survey period or autopsy. IBM 01926 Table 2B
MEMMATERLEEST LS EEs 2%
moved from the area served by the clinics, 2 EFHOELSL ADH E, 130 AxBELEBA. ABCC
refused examination, and 16 could be adequately OMEEBH~EE L2030, SBAESLAL0
dispci)sed of :n the basis of tht?xr medical rec-:ords 2, BREOREBRFOATCNIECE 2L O 2160
(Table 2). part from 3 otherwise normal patients Hor(%2). CHD 22 HROMEH ) & LT T4 =

with situs inversus, 24 living subjects with definite
CHD were found among the 151 previously coded as
having either CHD or significant murmurs, and 1
among the 111 previously coded as RHD, or 25 in

NTAEZO15l A I bIz1k, NIMENEOA 2 G+
A A3 Bl -7 A, BWFFESE 4 CHD » 24512320 5
N, £, LIATIZRHD & g ahs- 111 Motz 1 FE3R
HHh, A E LR F s, 2H 0B R F A

all.  There were also 2 deceased subjects with

postmortem diagnoses of CHD. bt

In addition to the review of patients with some DRIz AE .5 b B3 Mo 20OMIBE2ET 2852 HR
prior evidence of the disease, regularly scheduled HTas e, COMEEMMAPIzERRESIFTESR
subjects seen in the survey period received a TZBLAGRFIZGLTY, FHES L UFABEELA®
standardized screening examination devised for fFTLTITA -2~ RHDWAE S O~ bIziE s - ik 4
this survey and the parallel survey on RHD.4 All A=y T EETEo . TNTOZFHEHEIZOW



subjects receive a careful cardiac auscultation in
the ABCC clinics, but in the survey period a phono-
cardiogram was also recorded for every participant.
The phonocardiograph was of the Sanyei indirect
writing type (Model M54) and tracings were taken
from the left sternal border and apex at both high
and low frequencies. Both auscultatory findings
and phonocardiograms were reviewed daily and any
subject with a suspicious murmur was reexamined.
During the survey period 2640 subjects in the
schedule groups allocated to the survey were

screened at the time of their regular examinations.
One new case, a patient with patent ductus, not
previously considered to have heart disease, was
detected among them. Thus, the total ascertainment
consists of 26 definite cases of CHD among living
subjects, and 2 among the deceased.

Criteria for Diagnosis Criteria were those of the

New York Heart Association® with certain modifica-
tions. Great importance was attached to the
differentiation of functional from organic murmurs.” 8
The quality of the murmur and the characteristics of
the second heart sound weighed much more heavily
than the intensity of the murmur in this differentia-
tion. The phonocardiogram facilitated timing of the
murmur and characterization of the second sound,
and an amyl nitrite inhalation test was performed
whenever there was a question as to the ejection or
regurgitant quality of the murmur.? In all who had
undergone  catheterization and other surgical
procedures elsewhere, these data were used in
making the diagnosis. A definite diagnosis was not
made in the absence of a clinical examination during
the survey period or an autopsy. Four cases were
called ‘probable’ because, although the patients
could not be reexamined, the earlier description of
the murmur and either X-ray examination or electro-
cardiogram were consistent with the diagnosis of
CHD. Cases were termed negative on examination
or chart review only if the description of any
murmur was net characteristic of CHD, and both
X-ray and electrocardiogram findings were normal.

History Of primary interest were rheumatic fever,
congenital or other heart disease in parents and
siblings, age when the patient learned of his heart
murmur, symptoms of congestive heart failure,
degree of functional incapacity (as defined by the
New York Heart Association), and socioeconomic
status. The inquiry was standardized and extended
not only to subjects being reevaluated for possible
RHD and CHD, but also to representative subjects
without evidence of heart disease who were seen in
the clinic at the same time.

Physical and Laboratory Examination In addition
to performing careful auscultation, the examiner

T, ABCCTAZL LIOBERE T4 5 & Rz
mﬁﬁﬂ%uﬁnrm,bﬁ@%&ﬁLt.@%@%ﬁ
F, ZHEMAEBOMER (M—5450) % Fv, &80 - EE
EOMEBIZDVTEBMELGREH L LR, 5 B2
Thok, BERRELIULBERIZONT, 2058
WAEMAZ, BbLOLKEELET Mo wTlRE
&ﬁéﬁﬁﬁk.C@%E@ﬁ%t@vtb?T%ﬁ@
2640 N ATHEMMBCBELZH A, 2o, Lo
%ﬁ?bﬁuﬁﬁﬁkﬁ%iBhfwﬁﬁctﬁlmu
WLCHMIREMES S Eahi, LiaFsT, LHE
¥4 CHD o #01d, H£1FE P 226/, EF Iz 2T
H ol

A FHEL LTI, New York Heart Association §
DFGFEHETOEEEMI TRV, 208, SRk
HEMUENET L OBMAERL -8, BUIH:-T,
MEOMELDOETORRE LB 2 LFONME E
HEHLA, 0BG, 20808 E0kESs L UHS
DIFIERE & FH 2L, HEI MBS, &2 005
ErizowTHMO S 2B EI2TEMEET 3 LR A RE %
Thok.) MBECHT—5 LT 1240 Lo b5
FMEZFALZLDHEAWIZONTIE, 2 OEE & 2H
DBEELLL AENMPCRELLURELZT 2,5
oM, #2203, BIMEAITABLATOE OEHIZ VT,

EEZME T E 2o, DHEFIZOVBTOLINOBE
ﬁm%%ﬁiﬁxWW%%&uM@EMW%ﬁGW@%
Wil ET AR 4MBLsNAY, BHRETEZ 42,
Tefzlh, THHEFBIFMNIIEME] LA, 2%, 50
EERIR LSRR O & O & T H LT 0 A 75" CHD ) 4
HERaT, XHMRESLE H\&’*mﬂ}jﬂ“":'ﬁi?’f‘&é
WEIE, ZoMlidEE s

WE U FE, WML URBORFEE IO
fhd LR O FIRE, LS A MO O s AEOE
e, BEME O A2 ORER, BT £ ORE ( New York
Heart Association OHEHE(Z L 5 ) & L U S8 HRIKRE L
BIZHEOL 2N 3L 2ATh 5. MBOFHES Bk
L7k, RHD B LU CHD OV 3O I HHito
HERELS2FESDTEC, RMAPzEZMBED -
HIZZBLALEBDEROZWHIZ>VTYE, Z0OF
BEHEE A 17 % - 7=

RESLUCEFRRE ASICHELETEE2, BHE



looked for tonsilar hypertrophy, jugular venous
distension, basilar rales, hypatomegaly, pedal
edema, and cyanosis. Height, weight, systolic and
diastolic blood pressures, and pulse rate were also
recorded.

A standard 12-lead electrocardiogram was recorded
from each subject and coded by both the Minnesota
Codel? and the ABCC diagnostic code.!! Emphasis
was placed upon ventricular and atrial hypertrophy,
and to conduction defects.

Posteroanterior, left lateral, and both right and left
oblique roentgenograms of the chest were obtained,
with barium in the esophagus, for all clinically
suspected cases. The X-rays were read by the
mechod of Frieden et al,12 and with no knowledge
of the subject other than that RHD or CHD was
suspected. In this method chamber size is graded
0 to 4+4; the size of the pulmonary outflow tract,
the appearance of the pulmonary venous vasculature,
and presence of Kerley B lines were also recorded.

Routinely performed blood studies included hemato-
crit, white blood cell count, corrected erythrocyte
sedimentation  rate (Wintrobe), antistreptolysin-
O titer, C-reactive protein,!3 serum glutamic-
oxalacetic transaminase (.SGOT),14 rheumatoid
factor (latex fixation test),15 ABO blood group, and
Rh factor. The urine was tested for the presence of
protein and a throat culture was obtained. Tests
were also routinely done to determine ABH secretor
status (hemagglutinin prepared from Ulex europeus
seed by Hyland Laboratories), taste reaction to
phenylthiocarbamide (PTC),!6 and type of ear
wax (wet or dry).

RESULTS

The screening operation yielded 28 definite and 4
probable cases of CHD in the entire sample, 26 and
2 among the 17,200 living subjects (Table 3).
Since about 10% of all living subjects have never
been examined in the Adult Health Study, not all
previously indexed cases could be examined, and
one new case was found during the survey period,
perhaps the best basis for estimating prevalence is
provided by the 2640 examined subjects in the
schedule groups allocated to the survey, despite
their smaller number. The 6 cases among them
yielded a prevalence estimate of 2.3 per 1000 on
1 January 1967. The sampling variation of this
estimate is quite large, of course. There was no
suggestion that the two cities, or the two sexes,
differ as to prevalence. The younger age distribu-
tion of CHD patients does not differ significantly

K, BHIREE, MIEELD7E, FEA, BHH2E
FUFT/—YiFERES o2 HE, KE, EHMOL
[E, fEsREIME % & ICIRfAS L T8k L 2,

BHME OV THELREELERNRES T2y, &R
& Minnesota 23— F 1" » ABCC##fz— FL oAz k-
TI—FL, 2OBRLEELR, LEIRAS L UEHEE
ICHRIOERSH - 2.

BERRAVIZEED L B LR IcH LT, AlEMIc L 30
WhEm, FEAE, ERTE S G R E X T
ot TOMERIE, Frieden 520 FFEIc - THE
L, ZOFFRHD £ 72 3 CHD "8t b 3T H 3 L v 3
LIskig, fisaomiib 52z 4vkiclie. 2odEdE
T, FEORE S 0L 4+ 125 Han5; MR
DKRKEE, WIHEOMERE LU Kerley B &Bo#H it &0
L.

HEBMAEL LTHFSbATVAMTEHREIZE, ~v 7
Vo flE, BMERA, R MERVCFE A IS E I ( Wintrobe
i#), ASL — Offi, CRP ( C-reactive protein), Serum
glutamic-oxalacetic transaminase (SGOT),"* Rheumatoid
factor (7 7 v 7 AWK IG)," ABO M # & ' Rh
AFAEEhTvs. TALEAROE M8, EEEEH
FH T4 -7/, ABH % il B it ( Hyland F 25 T 40 ik
MBEE N = =3 S Ofl 20 5 fER & 07 i Bk EE 38,
phenylthiocarbamide ( PTC ) M98 3K 55 0 &5 & OV E #F # ik
GERMES 21302 L HERE L L TERBL ~.

i R

EEFUIMT IR ) -2 FWEOER, BWHES
CHD 28, IZIFMEELZLO 4IRS 51, BWAEAETFL
TWwa17,200A120R3 &, #hth2efle: 2lTch -7
(#3)., EF&HEOPRICE, RABEHEChET 1@
LRBLAZEFEVEIFNN%EY, £/, UMOR
WMRELZAOBEITTHT, SEOHETWMA CH
RIZRWREEhAHALHld 50T, B hsuna, 4
EOREONRE L THYETENBETERIIHTS
PHEBOAZE T TEREOHRELITEIOI B F
S{tbrniEZENS. FOhIZBDH SN 6HH
S, 1967 1 H 1 HBRTEOHEERHBE ADLI000A Y -
N2.3f»BoNS. ZOREBEOEAEMIE, b5
A, EFIZAES W, IR - BWETMIC L3 g2 -
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TABLE 3 CONGENITAL HEART DISEASE AMONG MEMBERS OF ADULT HEALTH STUDY SAMPLE
ALIVE 1 J ANUARY 1967

#3 967THE 1A 1 AREETFFORARERESRE IS 2 £FELES

All Living Subjects

Subjects seen in Regularly Scheduled
Examinations of Survey Period*

) EFROHBE LA BN T B R AR A ARE
Age in 1967
19674 @ § CHD
w Sample Sample e
gy Total Definite HREY Total Definite
it g e it 1 i 52
<29 1417 5 3 145 1 1
30-39 4263 8 8 522 3 3
40-49 3868 7 7 615 2 2
50=59 2975 4 4 522 : -
60-69 3079 4 4 561 - -
70+ 1598 - 275 - -
Total & #f 17200 28 26 2640 6 6

*Schedule groups Hiroshima D-J, Nagasaki B-D,
IR TEBWD—), EWB—D

from the total sample of living subjects, but is in
accordance with expectation.

In Table 4 the clinical characteristics of major
interest are shown in relation to congenital defect
for the 26 definite CHD patients seen during the
survey. The most common abnormalities are
ventricular  septal defects (VSD), atrial septal
defects (ASD), and patent ductus in that order.
Three patients with situs inversus are excluded
because they had no intracardiac defects. There
were two cases of aortic regurgitation, one with
VSD, the other with ASD of the ostium primum type.

The 26 examined patients with CHD did not differ
from about 400 controls, seen concurrently in the
clinic, when compared as to history of sore throart,
tonsillectomy, and rheumatic fever. Age at diagno-
sis was under 10 in 6 patients, 10-19 in 10 patients,
and 20 or older in the remaining 10 patients.
Symptoms of congestive failure most frequently
reported were dyspnea on exertion (27%) and
palpitations (23%); orthopnea and night cough were
reported only by the patient with the tetralogy of
Fallot.  None of the 26 patients complained of
paroxysmal nocturnal dyspnea, hemoptysis, angina,
Five (19%) reported frequent upper
respiratory infections.

or syncope.

Only four patients (15%) were taking digitalis and
two (8%) required diuretics. The majority (73%)
were asymptomatic; only one was in class III of
the New York Heart Association’s classification of

IBM 01926 Table 3B

T ERBLABEEILAZVH, ThETFRahEEED
Th 5.

#41z, SEOMEBTTHE LB 2 CHD 26(1 0 %
KERMICMEL 2 EELBEMNBHEZTL A L 2
CHLERZREE, CERBRM(VSD), LEPEX
Hi(ASD ) 5 LU BIRE MG OINRTH - 7. NS 3 1
i3, LEARBY 20T, BES SR 2. KIR
AHABEFREENF26HD, 20956 1H121E, VSD A,
o 1HZ1E, —KILMFROASD 27 dh - /2.

FREE L 2 CHD 267 0 WETERE, R HEIR D BRifT 3 & 7)) v =
FEOREEEL, FEMMIZZB U 2 EER 400 A2t
TEEEO L H oo, B EMIE, 66 TI13105E0)
T, 106 T1310—198, B O L0F TR0 LT -
feo WMAELTEOEROFTRY £ -201F, FHiE
I IR R 8 (27% ) &5 L VD ETUHE (23%) Th o7, ik
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TABLE 4 CHARACTERISTICS OF CLINICALLY EXAMINED PATIENTS WITH DEFINITE CONGENITAL HEART DISEASE

Fd RPLLUDEEEZ LR 0EBERE OB

MF No. Diagnosis Age at Sex :Age at, Function {-Ray
LK LTS Bl ” ,j,;‘ cgs 1B © ponie Hie ECG ! :@) '
VSD 52 M B 10 I LVHV PA®
VSD 38 M B 14 I Normal if # Neg
VSD 2% M B 10 I LVH PA T
VSD 34 F & 1% I Normal iE# Neg
VSD 37 F % 6 11 LVH LVE, RVE
VSD+ AR i1 F % 30 Il LVHV Neg
VSD 54 F % 20 I Normal iE# Neg
VsD* 39 M B 8 I Normal iF % LVE, PA"
VSD 69 F % 20 I Normal iE % LVE
VSD 60 M % 7 I LAH PA1T
ASD, 1°+ AR* 55 F % 24 I 1° AV Block, LAH, RVE, PA1
RVH
AsD, 1° 43 F % 5 1l 1° AV Block, RBBB, LVE, RVE, PAlt
LAD, RAH, RVH
AsD, 27 44 F 11 I RBBB RVE, PA T
Asp, 2° 60 F % 45 1 RAD, RAH, RVH LVE, RVE, PA 1
PVt
Kerley Lines
ASD, 27 25 F % 17 1 RBBB RVE
ASD, 2° 40 F % 36 I RAD, RVH RVE
asp, 2° 47 F % 30 I RAD RVE, PA1
ASD, 2% 38 M B 28 I RAD, RBBB, RAH PA?T
PDA 53 F %« 50 I Normal iE# Neg
PDA 36 F %« 8 I Normal IE¥ LVE, PA 1
PDA i4 F % 10 i LVHV LVE, PA 1
PDA 9 M 49 I RBBB LVE, PA 1
PDA 63 M5B 12 1 LAD, LAH, LVHV  LVE, PA "
ps* 34 F % 10 1 Nodal Rhythm RVE, PA 4
6 1 1 il
TF* 38 F % 10 11 RAD, RAH, RVH RVE, PA 1
Kerley Lines
Coarctation* f#%F 22 F % 5 1 Normal IE % Neg

*Diagnostis confirmed by cardiac catheterization.

ChE A 7 —F NIz ko T &R
TLVHV — Left ventricular bigh voltage; LVH — Left ventricular bypertrophy; LAH — Left atrial bypertrophy; PA * — increase in
pulmonary artery segment; PV 1 — increase in pulmonary venous vasculature; LVE — Left ventricular enlargement (2+ or greater);
Neg — includes 1+ chamber enlargement in the X-Ray column.

LVAV — LB 2%; LVH-% BEX; LAH—%RLBHEA; PAL —#REMLEME; PV I —IHLE R HHE,; LVE—ELTHA(2+E 21320

Ell); Neg— X#pomACR 1+ LEIERE &,

IBM 01926 & Dy. Dear's summaries
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functional incapacity, and none in class IV. Four
subjects had undergone surgery. In two the secun-
dum type of ASD had been entirely corrected, and
the patient with the tetralogy had had a Blalock
procedure before the survey. The coarctation was
successfully corrected during the survey. In four
additional patients a prior cardiac catheterizarion
had confirmed the anatomic diagnosis, but corrective
surgery had not been performed. None had a history
of bacterial endocarditis or peripheral emboli. In
comparison with concurrently examined subjects,
the 26 patients with CHD were similar in regard to
height, weight, and blood pressure.

Eight patients (31%) had completely normal electro-
cardiograms. A first-degree A-V block was found in
the two patients with ostium primum ASD; complete
right bundle branch block was present in four cases
of ASD and in one case of patent ductus arteriosus
(PDA). Right ventricular hypertrophy was observed
in the patient with the tetralogy and in four patients
with  ASD. Left ventricular hypertrophy was
confined to two patients with VSD. Except for the
patient with pulmonary stenosis (PS), who had a
nodal mechanism, all subjects had a sinus
mechanism.

Left ventricular enlargement (2+ or greater) was
observed on the X-rays of 10 patients (38%): 3
with VSD, 4 with PDA, 1 with ostium primum, and 2
with ostium secundum. Right ventricular enlarge-
ment was found in 10 patients: 7 with ASD, 1 with
PS, one with VSD, and the one with tetralogy. The
pulmonary artery segment was increased in 18
patients (69%) and the venous pattern in one.

Hematocrit, white blood cell count, erythrocyte
sedimentation rate, ASLO, CRP, SGOT, and
theumatoid factor did not clearly distinguish the
CHD patients from the larger sample under study,
and in only two patients was proteinuria found.
Among the genetic markers (Table 5) only the PTC
taste reaction differentiated patients with CHD from
the Adulc Health Study sample as a whole; there was
only one nontaster among 23 tested, in comparison
with 6.8 expected (30%) for which y? (with Yates’
correction) equals 5.9 and P< 02. The difference
in distribution as to ABQ blood groups, which may
seem to suggest a deficit in group O, and an excess
in group A, is well within the range of chance
(P>.10) for this small sample.

Information on social and economic background was
obtained for both the childhood period and the
current survey period. Comparisons with concurrent
controls with respect to the childhood period were
negative in terms of father’s occupation, ownership
of home, and crowding in the home, but the educatio-

FEBEMMOBETEETR LAY, SNROBETLS
RTLDR 1ML 2Dk, ABFEREZITVALD
PAWEY, TOIb 2IE, T RILMEND ASD |2 4
THAFMTREBICEBRENTEY, 70— UKED
fliE, 4EoREMGRIC Blalock @ Fifi #4774 bh T
Wi, KREVIRMEAEREO 1EIE, WEMAIC FE D
L7z, 20IE 2 451, LSO S 7 — 7 LEE AT
Zb N TRIAEML O BE B AR & h T v W,
MEFMITERS TR, LR EE - 11
IR ZEDREZ G+ 301 1ML % 5> 7. CHD 26
i, FERFIC2ZLAHBELRBLT, 58, hEs L
CIERMIMIE 12258 b 5 » - 1.

FTEICIER 2 CEEE RTHIE 8 (31%) Th-7. —K&
IMAFRDOASD 212 B 1BEOFEE Y0 v 7%, ASD
4l L CMIRE M (PDA) 1flicss &M 7o v 2
DL 7r0-UBAEO BE L 5 N ASD 4f0li2 4
LERAFBRES N, ELOEEAKE, VSD 2flizns
BEOLNA. MOIRSEDE (PS) 25T 3R B I kmEA
oA, EHRERTS - 2.

XME T, 100 (38%) 12 LEIR K (241 E) »
BMEsh iy Z20RFIE, VSD 3, PDA 4, — %
FUMFE LR E X0 ZRIWFLFTH- 7=, HOEIRK
ERTHO106T, ASD 71, PS 1, VSD 1%
LU 7 > O—UEELIMCho. BEISH (69%) 25
WRSE L 56 D R BEHE s AT 0, L1 02 Wil D s 1% o 1
oA FR .

A~ b o)y b, AmERE, FRmERILEEE, ASLO,
CRP, SGOT # &1 Rheumatoid factor ¢ 75531213,
CHD#j & L ks 4 BHEM A EREOMIZHS » 2 2E1L
2, BE2HORACEARRVWE S RA, SO
BIEH (£ 5) DI 5, PTCHMMAKO &z CHD &% »
WAREREEE 2R OMZEZF B ohs, T4 b
LHEMELBATOEEEE X 1IHOAT, ZhizLT
MF 6.8 (30%)THY, ZOX? i (Yates O IE T
HBIE5.9TP< .02TH 5. ABORMIBER O D701z &
SNz, BHIZOHOENLAL, ABOEN L
TEHERMBTA2EIICELNSH, ZTHREHIEI DR
OT, BRAEHOWEATH S (P> .10).

REMS L CWERREOLS - SF0RBIINT 5%
Hakos, REMOREBLIZOWTOMBE L oiET
3, XHOBRE FEOERSLUCREARZEETS -
fodF, WHOFFEICHD BEDHHF{EH» -7, RHD &



TABLE 5 COMPARATIVE DATA ON GENETIC MARKERS, CHD PATIENTS AND
ADULT HEALTH STUDY SAMPLE, HIROSHIMA

#5 BMERTIINT 2 ERELCHELEE & AREREEERL Ok, KL

CHD Adult Health Study Sample*
4 oy
Genetic Marker e il
WEAE T Number Number
# % e %
ABO BLOOD GROUP 0 4 15 2182 29
ABO =X, (i ;7% &Y 15 58 3037 40
B ] 23 1605 21
AB 1 4 737 10
Total #t 26 100 7561 100
SECRETOR Positive {4 17 77 4307 77
7 AL Negative it 5 23 1288 23
Total it 22 100 5595 100
PTC TASTE Positive [§% 22 96 5023 70
PTC k% Negative &4 1 4 2128 30
Total & 23 100 7151 100
EAR WAX Dry (74 18 78 6540 86
BERE Wet PR 5 22 1046 14
Total #t 23 100 7586 100
Rh CDe 12 55 3165 43
Rh B F CcDEe 9 41 2775 38
cDE 1 ] 793 11
CcDe 0 0 531 7
CDEe 0 0 28 0
Total #t 22 101 7292 99

*Comparative data from a systematic program for ascertaining genetic markers in the Adult Health Study

WAREBFIZLG 2EERAFI20TORKMEHRL 5135,

nal attainment of the fathers of CHD patients was
much poorer. The same discrepancy was observed
in comparing RHD patients with controls. Although
the numbers are quite small, and information was
obtained on only 19 subjects for comparison with
controls, the probability of the observed discrepancy
under purely random conditions, is less than .01:
a third of the fathers of CHD patients had no formal
education in comparison with less than 10% of the
controls queried in the clinic ar the same time and
in the same way.

Five of the parents and siblings of the CHD
patients were reported to have had heart disease of
one kind and or another, in comparison with an
expectation of 3.1 calculated from the pooled
experience of the CHD patients and concurrent

IBM 01919-2, Table 3N8-13; 01926, Table 369-14

HedBHEEIORBIIEOTH, AREZEIBEs AT
WAL FlEAEBIZL A, 9EHOSOEE IO T
MBE LB L 2hUTH 24, HOBESWNLIRIED L
LT, ZZUBBEsh RN ET 20 .01 L)
TT&5. CHDEEDNDUMO I HD 1 VW ERHE %2
TWEH2LOICHL, FUCHFETHEEMEIZGEEL -
BETEI0%LTTH - 2.

FEE2A5L, CHDAZOWME s LURBOHTE 3
HMOLHEBIZBAL TVALEE b > 7-E 125 &0,
ZHIZHLT, CHDREHLUMBEELZSH L ABE0



controls. This excess is well within the range of
The CHD subjects had a discri-
bution by birth order that was quite similar to that

for 76 representative control subjects.

chance variation.

DISCUSSION

For individuals with congenital defects of the heart,
mortality is higher at birth and probably throughout
life.  Thus, one expects the prevalence of these
disorders to fall continuously throughout the life
span. In examinations on Japanese infants 8-10
months of age in 1948-52, Neel et al found CHD in
7. per 1000,17 which corresponds closely with the
results of similar intensive surveys in the United
States and Europe.! Among school children, the
estimated prevalence of 2 per 1000 in Japanl8 s
below figures reported from the United States and
United Kingdom, 19-22 byt in view of the methodolo-
gic problems involved1:23 (his may be an underesti-
mate; also, in their follow-up study in 1958-60,
Schull and Neel24 found a prevalence of 6.4 per
1000 at ages 6-12. Surveys of adults are few; CHD
is regarded as a rarity in adults and is often
misdiagnosed as rheumatic disease.25,26 In the
U.S. National Health Survey examinations during
1960-62 about 15 cases of CHD were seen in the
sample of 6672 adults aged 18-79, and prevalence
was estimated at 2.2 per 1000 for the [.S, adult
population.27 Kannell has estimated the prevalence
in Framingham, Massachusetts at 2.4 per 1000. Our
estimate of 2.3 per 1000 for Japan is quite consist-
ent with these, but sampling variation is large and
the surveys all differ in methodology.

Although their number is small, the distribution of
our cases as to specific anatomic defects deserves
emphasis:  38% (10/26) in the ventricular septum,
and 62% elsewhere. The 95% confidence interval
on the ratio 10/26 is 20%-59%. Defects of the
ventricular septum are said to comprise only about
7% of congenital cardiac defects in adults as
opposed to 20% in children, 28 but these observations
are based on hospital patients. The VSD/total ratio
of 2/12 for Framingham! and that of 10/26 here do
not differ significantly. It appears likely that
considerations of medical care the
composition of hospital series in the direction of
both severity of defect and amenability to surgery,
so that such series do not represent the natural
phenomenon in the general population. The ratio of
10/26 in this series is consistent with the average
of four (30%) summarized by
Hoffman.! The single case of pulmonary stenosis,
and none of aortic stenosis, seem below expecta-
tion, whether based on surgical series of adults or
surveys of school children. However, sampling

influence

school surveys
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ERMELHEBRBEOHERBIC ST 251, FER
ENEH, ZOZLEHELEERFBLTVLS
boLBEbha, FLT, TOEWHER, FBE L
THEEFL2ZE:AFHRENS. 1948—524 12 Neel 5 12414
8—10»HOHAFAHLSROMB L T4\, 10004125
ETHOCHD # RWA LT WA, ZHAIEEREIZET
SRAMOMEL 2 AEDEBEIIELO T —FHL T
3.7 HEOEEIIFITAMEEREIL, 10004120 %
SPALHMEINTVAAN® ZhizkESCRETEE &
hizfFE L .2 Lal, BEFECHE? S 5
e, 1B ZnLGE/ERE S Bh NS, 1958—604E 3B
PRAAAE T Schull & Neel (3,2 6 5128k TOEM
BIoB 1 2HBEITIVN0AIZSE6.4ATH -7 LHE
LTWwa, BRAIZ2OWTOZOHMOWMHERIFLALFRS
b, CHDEERATREBLWEZZ SR, LiIZLIE
Vv FMHERELMBENT VS, 52 1960—62H 0 [
ONEBBERETIE, FM1I8—T794E DM ACTZA D >
72 CHD #9156 2738 5 h, K[E M A £ ho &5
(¥, 1000AI220% 2.2 A:H#Ean. Y Kannel ! I3,
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2o 2.4 AEHELA. BERZbFabhbholE
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%, HIIRETA20ESNH S, RO SA1E38% (10.726)
HLEPRE, 2%AF0OMTH -7, 102601220
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variation is a major consideration in any survey as
small as this one, and the virtual absence of such
cases might not be confirmed by another survey,

The association of aortic regurgitation with VSD is
well known.2? The three cases of complete situs
inversus, with absence of intracardiac defects, again
demonstrate how benign this condition can be in
contrast to dextrocardia alone which is usually
accompanied by intracardiac defects.30

As in most series, 3] the sex ratio of the CHD cases
is essentially that of the sample screened. Age at
probably reflects the the
medical examination programs in which members of
the Adult Health Study sample have participated.

diagnosis intensity of

In direct the patients
hospital series,26,32-34 patients in this series were
usually asymptomatic (73% class ), and only one,
with a tetralogy, was severely incapacitated. Few
were receiving drug therapy. That as many as 5/26
subjects complained of frequent respiratory infections
with belief that
patients with left to right shunts are indeed more

liable to such infections. 39

contrast to comprising

is in accordance the common

The roentgenographic abnormalities were consistent
with the associated defects. That both could be
essentially normal (8 patients negative by electro-
cardiogram, 5 by X-ray) underscores the difficulty of
designing efficient screening procedures in popula-
tion surveys.

Although CHD may not be randomly distributed
among families,3! the excess of reported heart
disease among parents and siblings of patients in
this series was not significantly greater than for a
control group interrogated in the same way. CHD
patients indistinguishable from controls in
comparisons on most social and economic indices,
but significantly more fathers of CHD patients were
of very low educational atrainment. Similarly, most
genetic markers failed to differentiate CHD cases
and controls, but the taste reaction to PTC was an

were

exception: significantly few CHD patients were
nontasters.  In two previous studies35,36 CHD
patients have also been found homogenous with

controls in regard to blood groups.

SUMMARY

An epidemiologic survey for congenital heart disease
(CHD) revealed a prevalence of 2.2 per 1000 in
adult Japanese, a value not unlike that reported for
the adult U.S. population. The most common
abnormalities among the 26 definite cases were
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ventricular septal defect (10), atrial septal defect
(8), and patent ductus arteriosus (5). The majority
of the patients were asymptomatic (73% in New York
Heart Association class 1), and only the single
patient with tetralogy of Fallot was severely
incapacitated. Of the genetic factors tested, only
PTC taste distinguished CHD cases from controls.
Educational attainment was lower in the fathers of
the CHD patients, but no significant relation with
other measures of socioeconomic status was found.
CHD patients did not differ in regard to family
history of heart disease or birth order. Exposure to
ionizing radiation did not seem to have affected the
course of the disease with respect to survival,

CROLSNAREI, LEPRBRIEE (106), LEHE
RIAE(BW) E IR MFE(SH) THo2. Zhb
BEOKZHIT, WEKT ( New York Heart Association
DHEFE 1RIZBLT 2 50H573%), ~F7 70— G
E2HT31HOHIEEORER L/ M 5N, i
BEFICDVWTHEE T 2225, PTCHE:RHRER
DFHCHD B E xR E L OMIZENS - /~. £/ CHD
BEOLHDEEMECRHEI GBS A, Zokb
FOMOME - BIFKEBOBRE S OMIC 368 % ME
W& hof. $£72, CHDAE L WMBELOMIZ, LESR
OFERFRE L UPFREIEMCIZDWTOELR D & H - 7-.
EHERS BRI, COBBOEBIHLTFOETFE
EETA3E)2HBRRILTVEVEITH 3.
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